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Ecolog i c a l  E f f e c t s  
T o p i c a l  Summaries 

E f f e c t s  on B i r d s  

F i f t e e n  s t u d i e s  ( c o n t a i n e d  i n  e l e v e n  r e f e r e n c e s )  were  r e c e i v e d  
and e v a l u a t e d  u n d e r  t h i s  t o p i c .  ~ h i r t e e n  s t u d i e s  a r e  a c c e p t a b l e  
f o r  u s e  i n  h a z a r d  a s s e s s m e n t ,  and two s t u d i e s  a r e  u n a c c e p t a b l e .  

S t u d i e s  Rece ived  and E v a l u a t e d  

Au tho r  D a t e  F i c h e  I D  

B e a v e r s ,  J .  
Hudson e t  a l .  
S c h a f e r ,  E .  
H i l l ,  e t  a l .  
W i l d l i f e  I n t e r n a t i o n a l  
F ink  e t  a l .  
Chevron Chemica l  ( F i n k ,  R. 1 
Chevron Chemical  ( F i n k ,  R. 
S t r o m b e r g ,  K .  
Dickhaus  and Heister  
Dickhaus  and Heister 

BAOCAP 18 
HCOSTAOl 
00020560 
00022923 
BAOCAP 0  2  
00104686 
00098295 
00098296 
00104083 
BAOCAP 1 3 1 . d 
BAOCAP 14  

To e s t a b l i s h  t h e  t o x i c i t y  o f  c a p t a n  t o  b i r d s ,  t h e  f o l l o w i n g  
t e s t s  a r e  r e q u i r e d  u s i n g  t h e  t e c h n i c a l  g r a d e  m a t e r i a l :  

a.  o n e  a v i a n  s i n g l e - d o s e  o r a l  s t u d y  on e i t h e r  a  w a t e r  fowl  
s p e c i e s  ( p r e f e r a b l y  m a l l a r d  duck1  o r  a n  u p l a n d  s p e c i e s  
( p r e f e r a b l y  b o b w h i t e  q u a i l  o r  r i n g q e c k e d  p h e a s a n t )  ; 

b.  Two s u b a c u t e  d i e t a r y  s t u d i e s :  o n e  s t u d y  on  a  s p e c i e s  of 
u p l a n d  game b i r d s  ( p r e f e r a b l y  b o b w h i t e  q u a i l  o r  r i n q -  
necked p h e a s a n t )  - and o n e  s t u d y  on a  s p e c i e s  o f  w a t e r  
fowl  ( p r e f e r a b l y  m a l l a r d  d u c k ) .  

The  a c c e p t a b l e  a c u t e  o r a l  t o x i c i t y  s t u d i e s  a r e  l i s t e d  -be low.  

F u l f i l l s  
Guide l i n e s  

Spec ies  % a i  LDs0 Author Date - I D  Requirements? - 
Colinus (95% c i )  

v i r g i n i a n u s  Tech. > 2250 mg/kg Beavers 1985 BAOCAP18 Y e s  

Anas platyrynchos - Tech. > 2,000 mg/kg Hudson e t  d l .  1 984 HCOSTAO1 yes 

Sturnus v u l g a r i s  Tech. > 1 00 mg/kg Schaf e r  1972 00020560 P a r t i a l  

Agelaius phoeniceus Tech. > 100 mg/kg Schaf er 1972 00020560 P a r t i a l  
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These  d a t a  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is  p r a c t i c a l l y  non- 
t o x i c  t o  b i r d s  on an  a c u t e  o r a l  b a s i s .  The g u i d e l i n e  r e q u i r e m e n t  
f o r  an  a v i a n  a c u t e  o r a l  s t u d y  is f u l f i l l e d .  

The a c c e p t a b l e  s u b a c u t e  d i e t a r y  t o x i c i t y  s t u d i e s  a r e  1 i s t e d  
below. 

F u l f i  11s 
Guide l ines  

S p e c i e s  % a i  LE50 Author Date  I D  Requirements? - 
Col inus  

v i  r g i n i a n u s  Tech > 2,400 ppm H i l l  e t  a l .  1975 00022923 Yes 

C o t u r n i x  j aponica  Tech > 5000 ppm H i l l  e t  a l .  1975 00022923 P a r t i a l  

Phasianus  
c o l c h i c u s  Tech > 5000 ppm H i l l  e t  a l .  1975 00022923 Yes 

Anas 
p la ty rhynchos  Tech > 5000 ppm H i l l  e t  a l .  1975 00022923 Y e s  

Co l inus  
v i r g i n i a n u s  Unknown > 4640 ppm Fink,  e t  a l .  1980 001 04686 P a r t i a l l y  

These  d a t a  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is p r a c t i c a l l y  non- 
t o x i c  t o  b i r d s  on  a  d i e t a r y  b a s i s .  The g u i d e l i n e s  r e q u i r e m e n t s  
f o r  d i e t a r y  t o x i c i t y  s t u d i e s  f o r  u p l a n d  game b i r d s  and w i l d  
w a t e r f o w l  a r e  s a t i s f i e d .  

Data  a d d r e s s i n g  p o t e n t i a l  t o  a f f e c t  a v i a n  r e p r o d u c t i o n  a r e  
r e q u i r e d  f o r  a  p e s t i c i d e  a p p l i e d  on  a  r e p e a t  b a s i s  s u c h  t h a t  i t  
o r  i ts  m e t a b o l i t e s  o r  d e g r a d a t e s  may b e  p r e s e n t  on  a  more o r  less 
c o n t i n u o u s  b a s i s ,  e s p e c i a l l y  p r e c e d i n g  o r  d u r i n g  t h e  b r e e d i n g  
s e a s o n ;  f o r  s t a b l e  p e s t i c i d e s ,  t h e i r  m e t a b o l i t e s  o r  d e g r a d a t e s ;  
when s u c h  s u b s t a n c e s  may b e  s t o r e d  o r  accumula t ed  i n  p l a n t  o r  
an ima l  t i s s u e ;  o r  when a d v e r s e  r e p r o d u c t i v e  e f f e c t s  a r e  i n d i c a t e d  
by any  o t h e r  i n f o r m a t i o n .  
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The a c c e p t a b l e  a v i a n  r e p r o d u c t i v e  s t u d i e s  a r e  i n d i c a t e d  
below: 

Fulf  i 11s 
Guide l i n e s  

S p e c i e s  % a i  R e s u l t  Author D a t e  - I D  Requirements? 

Col inus  Tech No e f f e c t  on Chevron 1 9 80 0009 829 5 Yes 
v i r i g i n i a n u s  r e p r o d u c t i o n  a t  ( F i n k ,  R . )  

up t o  1000 ppm 

Anas Tech No e f f e c t  on Chevron 1980 00098296 Yes - 

pla ty rhynchos  r e p r o d u c t i o n  a t  (F ink ,  R e )  
up t o  1000 ppm 

Pheasant  90% N o s i g n i f i c a n t  Stromberg 1975 00104083 P a r t i a l l y  
( u n s p e c i f i e d )  d i f f e r e n c e s  

from c o n t r o l s  

The s t u d i e s  l i s t e d  above  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  d o e s  
n o t  i m p a i r  a v i a n  r e p r o d u c t i o n  when e x p o s u r e  o c c u r s  v i a  t h e  d i e t  
a t  l e v e l s  o f  up  t o  1000 ppm f o r  u p  t o  e l e v e n  weeks p r i o r  t o  l a y i n g  
( e x p o s u r e  is t o  b o t h  m a l e  and f e m a l e  b i r d s ) .  

Avian LC50 s t u d i e s  o f  f o r m u l a t e d  p r o d u c t s  may somet imes  b e  
r e q u i r e d  o n  a  ca se -by -case  b a s i s .  However, s u c h  s p e c i a l  r e q u i r e -  
m e n t s  d o  n o t  a p p l y  to  c a p t a n  a t  t h i s  t i m e .  

The f o l l o w i n g  is a n  a c c e p t a b l e  LC50 s t u d y  of  a  f o r m u l a t i o n  
w i t h  50% a i  c a p t a n .  

F u l f i l l s  
Guide l i n e s  

S p e c i e s  % a i  Requirements? - 2 S Q  Author D a t e  I D  - 

Col inus  50 > 251 0 ppm W i l d l i f e  1978 BAOCAP02 P a r t i a l l y  
v i r g i n i a n u s  I n t e r n a t i o n a l  

I n s u f f i c i e n t  d a t a  e x i s t  t o  f u l l y  c h a r a c t e r i z e  t h e  t o x i c i t y  
o f  t h e  f o r m u l a t i o n  t e s t e d  t o  b i r d s .  F u r t h e r  s t u d i e s  a r e  n o t  
r e q u i r e d  a t  t h i s  t i m e .  

P r e c a u t i o n a r y  L a b e l i n g  

The a v a i l a b l e  a c u t e ,  d i e t a r y  and r e p r o d u c t i v e  d a t a  d o  n o t  
i n d i c a t e  a  r e q u i r e m e n t  o f  p r e c a u t i o n a r y  l a b e l i n g  f o r  b i r d s  on 
p r o d u c t s  c o n t a i n i n g  c a p t a n .  
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E f f e c t s  o n  F r e s h w a t e r  F i s h  

S e v e n t e e n  s t u d i e s  ( i n  s e v e n  r e f e r e n c e s )  were e v a l u a t e d  u n d e r  
t h i s  t o p i c .  F i f t e e n  s t u d i e s  were a c c e p t a b l e  f o r  u s e  i n  h a z a r d  
a s s e s s m e n t .  

A u t h o r  D a t e  F i c h e  I D  N o .  

EPA 1979  BAOCAP05 
H e r m a n u t z ,  e t  a l .  1 9 7 3  00057846 
H o l l a n d ,  e t  a l .  1964 BAOCAP08 
J o h n s o n  and F i n l e y  1980  GS028026 

1 9 7 5  00034713  
5 ""P 

Tooby ,  e t  a l .  
D i c k h a u s  a n d  Heister 1 9 8 4  BAOCAP 1 5  FNd' ' 
D i c k h a u s  and Heister  1984 BAOCAP 16  

The  minimum d a t a  r e q u i r e d  f o r  e s t a b l i s h i n g  t h e  a c u t e  t o x i c i t y  
o f  c a p t a n  t o  f r e s h w a t e r  f i s h  a r e  t h e  r e s u l t s  f r o m  t w o  96-hour  
s t u d i e s  w i t h  t h e  t e c h n i c a l  g r a d e  p r o d u c t .  One s t u d y  s h o u l d  b e  
p e r f o r m e d  o n  a  c o l d  w a t e r  f i s h  s p e c i e s  ( p r e f e r a b l y  r a i n b o w  t r o u t )  
and  o n e  s t u d y  s h o u l d  b e  p e r f o r m e d  o n  a warm w a t e r  s p e c i e s  ( p r e f e r a b l y  - 
b l u e g  ill s u n £  i s h )  . 

The  a c c e p t a b l e  a c u t e  t o x i c i t y  d a t a  a r e  l i s t e d  below: 

F'ulf i l l s  
96 h o u r  Guide l i n e s  

Species  % a i  LCq-,(95% c i )  Author Date - I D  Requirements? 

Le pomi s 90 0.31 (0.28-0.34) EPA 1 979 BAOCAP05 Y e s  
macrochirus PPm 

Lepomis (5 i ' 88.4 0.072 (0.047-0.1 11 ) Hermanutz 1973 00057846 Yes 
macrochirus ppm (Flow-through 1 e t  a l .  

Pimephales (,GI i, : l a  88.4 0.065 (0.059-0.072) Hermanutz 1973 00057846 Yes 
promelas i ' ! t j ~ z l  f~ ) ppm (Flow-through) e t  a l .  

Sa lve l inus  f , 88.4 0.034 (0.022-0.052 ) Hermanutz 1973 00057846 Y e s  
f o n t i n a l i s  7, J I  1 ppm (Flow-through) e t  a l .  

Salmo 90-100 0.073 (0.066-0.080) Johnson & 1980 GS028026 Yes 
g a i r d n e r i  PPm Finlty 

Oncorhynchus 90-1 00 0.1 38 (0.11 8-0.1 61 ) Johnson & 1980 GS028026 Yes 
k i s u t c h  PPm Finky 

0. tshawytscha - 90-1 00 0.056 (0.052-0.061 ) Johnson & 1980 GS028026 Yes 
PPm Finky 
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F u l f i l l s  
96 -hour Guide l ines  

Spec ies  % a i  LCso(95% c i )  Author Date  - I D  Requirements? 

S. c l a r k i  90-1 00 0.056 (0.042-0.075) Johnson & 1980 GS028026 - Yes 
PPm F i n l e y  

S. t r u t t a  - 90-100 0.080 (0.063-0.100) Johnson & 1980 GS028026 Yes 
PPm F i n l e y  

Sa lve  l i n u s  90-100 0.049 (0.040-0.059) Johnson & 1980 GS028026 Yes 
namaycush PPm F i n l e y  

P. promelas - 90-100 0.200 (0.168-0.238) Johnson & 1980 GS028026 Yes 
PPm F i n l e y  

I c t a l u r u s  90-1 00 0.077 (0.070-0.085) Johnson & 1980 GS028026 Y e s  
punc t a t u s  PPm F i n l e y  

L. macrochinus - 90-100 0.141 (0.119-0.167) Johnson & 1980 GS028026 Yes 
PPm F i n l e y  

Perca  90-100 0.120 (0.097-0.147) Johnson & 1980 GS028026 Yes 
f l a y e s c e n s  PPm F i n l e y  

Rasbora 
heteromorpha 89 0.300 ppm Tooby e t  a l .  1975 0003471 3 P a r t i a l l y  

The r e s u l t s  o f  t h e  above  s t u d i e s  i n d i c a t e  t h a t  t e c h n i c a l  
c a p t a n  is v e r y  h i g h l y  t o x i c  t o  f r e s h w a t e r  f i s h .  The g u i d e l i n e s  
r e q u i r e m e n t  f o r  a c u t e  t o x i c i t y  t e s t i n g  w i t h  f r e s h w a t e r  f i s h  is 
f u l f i l l e d .  

Data  f rom c h r o n i c  f i s h  t o x i c i t y  s t u d i e s  c a n  b e  r e q u i r e d  i f  
t h e  p e s t i c i d e  is t o  b e  a p p l i e d  d i r e c t l y  t o  w a t e r  o r  e x p e c t e d  t o  
b e  t r a n s p o r t e d  to  w a t e r  f rom t h e  i n t e n d e d  u s e  s i t e  and when o t h e r  
c o n d i t i o n s  a p p l y ,  s u c h  a s  7 2 - 5 ( a )  ( i i)  i f  any LC50 o r  EC50 
v a l u e  d e t e r m i n e d  i n  t e s t i n g  r e q u i r e d  by 72-1 is less  t h a n  1 mg/l .  
S i n c e  c a p t a n  is e x p e c t e d  to  b e  t r a n s p o r t e d  t o  w a t e r  i n  t h e  
c r a n b e r r y  u s e  o r  by r u n o f f / d r i f t  and c a n  b e  a p p l i e d  ( v i a  t r e a t e d  
r i c e  s e e d )  d i r e c t l y  t o  w a t e r ,  a  f i s h  e a r l y  l i f e - s t a g e  s t u d y  is 
r e q u i r e d .  

The a c c e p t a b l e  c h r o n i c  f i s h  t o x i c i t y  d a t a  a r e  l i s t e d  below.  

S p e c i e s  

F u l f i l l s  
G u i d e l i n e s  

% a i  MATC Author D a t e  I D  - Requirements? 

88.4 > 16.5 < 39.5 Hermanutz 1973 00057846 Yes 
u g / l  ( P P ~ )  
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T h e  d a t a  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is c h r o n i c a l l y  
t o x i c  t o  f a t h e a d  minnows.  The  r e q u i r e m e n t  h a s  b e e n  f u l f i l l e d .  

F o r m u l a t e d  p r o d u c t :  T e s t i n g  o f  a n  e n d - u s e  p r o d u c t  is 
r e q u i r e d  i f  t h e  p e s t i c i d e  w i l l  b e  i n t r o d u c e d  d i r e c t l y  i n t o  a n  
a q u a t i c  e n v i r o n m e n t  when u s e d  a s  d i r e c t e d .  S i n c e  u s e  o n  c r a n b e r r i e s  
and t r e a t e d  r i c e  s e e d  may d i r e c t l y  i n t r o d u c e  r e s i d u e s  o f  c a p t a n  
i n t o  f r e s h  w a t e r s  when u s e d  a s  d i r e c t e d ,  a  f o r m u l a t e d  p r o d u c t  
a c u t e  t o x i c i t y  t e s t  o f  a  f r e s h w a t e r  f i s h  is r e q u i r e d .  

T h e  a c c e p t a b l e  f o r m u l a t e d  p r o d u c t  a c u t e  t o x i c i t y  d a t a  a r e  
i n d  i c a  t e d  below. 

Species 

Sa lmo 
qa i rdner i  

Fu l f i  11s 
Guidelines 

% a i  Result  Author Date - I D  - Requirements? 

5 0 Total  k i l l  a t  Holland, 1 964 BAOCAP08 No 
WP 0.56 ppm i n  e t  a l .  

< 24 h r s ;  50% 
k i l l  a t  0.32 ppm 
i n  72 hrs .  
0.18 ppm i s  the 
no e f f e c t  l eve l .  

Respirat ion of 
t r ea ted  f i s h  was 
about 2x t h a t  
of cont ro ls .  

D a t a  a r e  i n s u f f i c i e n t  t o  f u l l y  c h a r a c t e r i z e  t h e  a c u t e  t o x i c i t y  
o f  50% f o r m u l a t e d  c a p t a n  t o  f r e s h w a t e r  f i s h .  T h e  a b o v e  d a t a  
i n d i c a t e  t h a t  t h e  50% a i  c a p t a n  f o r m u l a t i o n  t e s t e d  is a t  l e a s t  
h i g h l y  t o x i c  t o  r a i n b o w  t r o u t .  F u r t h e r  s t u d y  is n e c e s s a r y  s i n c e  
t h e  r e q u i r e d  96-hr  LC50 v a l u e  was  n o t  e s t a b l i s h e d .  The r e q u i r e m e n t  
f o r  96-h r  LC50 s t u d i e s  o f  f r e s h w a t e r  f i s h  w i t h  a  f o r m u l a t e d  
p r o d u c t  h a s  n o t  b e e n  f u l f i l l e d .  

P r e c a u t i o n a r y  L a b e l i n g  : T h e  a c u t e  t o x i c i t y  d a t a  i n d i c a t e  t h a t  
p r e c a u t i o n a r y  l a b e l i n g  is r e q u i r e d  f o r  c a p t a n  p r o d u c t s  t o  p r o t e c t  
f i s h .  T h e  l a b e l i n g  s h o u l d  i n c l u d e :  

T h i s  p e s t i c i d e  is t o x i c  t o  f i s h .  

E f f e c t s  o n  F r e s h w a t e r  I n v e r t e b r a t e s  

S i x  s t u d i e s  ( i n  s i x  r e f e r e n c e s )  were r e c e i v e d  and  e v a l u a t e d  
u n d e r  t h i s  t o p i c .  T h r e e  s t u d i e s  were f o u n d  a c c e p t a b l e  f o r  u s e  i n  
h a z a r d  a s s e s s m e n t .  
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A u t h o r  D a t e  F i c h e  I . D .  N o .  

Cheah e t  a l .  
B o u d r e a u  e t  a l .  
W h e e l e r  and  Thompson 
EPA 
F r e a r  and  Boyd 
D i c k h a u s  & Heis ter  

00084745 
00070751  
BAOCAP 0  4 
BAOCAP06 .- 
00002875 . 
BAOCAP17 Y J d d r )  

The minimum d a t a  r e q u i r e m e n t  to e s t a b l i s h  t h e  a c u t e  t o x i c i t y  
o f  c a p t a n  t o  f r e s h w a t e r  i n v e r t e b r a t e s  is a  48-hour  a c u t e  s t u d y  
u s i n g  t e c h n i c a l  c a p t a n .  T e s t  o r g a n i s m s  s h o u l d  b e  f i r s t  i n s t a r  
D a p h n i a  magna o r  e a r l y  i n s t a r  a m p h i p o d s ,  s t o n e  f l i e s  o r  m a y f l i e s .  

The  a c c e p t a b l e  d a t a  f o r  a c u t e  s t u d i e s  o f  f r e s h w a t e r  
i n v e r t e b r a t e s  a r e  i n d i c a t e d  be low.  

Fulf  i 11s 
Guide l i n e s  

S p e c i e s  % a i  2%- Author D a t e  I D  - Requirements? 

Daphnia Unknown % a i  4 8  h. L C ~ O  Boudreau 1 980 ' 00070751 P a r t i a l l y  
magna Tech. > 7.1 mg/L e t  a l .  

Daphnia 90% 
magna 

4 8 4  LC50 = EP A 1 979 BAOCAP06 Y e s  
8.4 (7.06-9.96) 

mg/L 

Daphnia Unknown 1 . 3  ppm F r e a r  & 1 967 00002875 P a r t i a l l y  
magna Tech. Boyd 

The a b o v e  d a t a  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is  m o d e r a t e l y  
t o x  i c  t o  f r e s h w a t e r  a q u a t i c  i n v e r t e b r a t e s  s u c h  a s  Daphn ia  magna.  
The G u i d e l i n e s  r e q u i r e m e n t  f o r  a n  a c u t e  t o x i c i t y  s t u d y  o f  t e c h n i c a l  
c a p t a n  w i t h  a  f r e s h w a t e r  i n v e r t e b r a t e  is f u l f i l l e d .  

P r e c a u t i o n a r y  L a b e l  i n g  

The a v a i l a b l e  t o x i c i t y  d a t a  i n d i c a t e  t h a t  n o  s p e c i a l  
p r e c a u t i o n a r y  l a b e l i n g  is r e q u i r e d  r e g a r d i n g  p r o t e c t i o n  o f  
f r e s h w a t e r  i n v e r t e b r a t e s .  
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E f f e c t s  o n  M a r i n e / E s t u a r i n e  O r g a n i s m s  

One s t u d y  was r e c e i v e d  and  e v a l u a t e d  u n d e r  t h i s  t o p i c .  T h i s  
s t u d y  is a c c e p t a b l e  f o r  u s e  i n  h a z a r d  a s s e s s m e n t .  

A u t h o r  D a t e  F i c h e  I D  # 

A r m s t r o n g  e t  a l .  1976  BAOCAP 0 3  

A c u t e  t o x i c i t y  t e s t i n g  w i t h  t h r e e  ( 3 )  e s t u a r i n e / m a r i n e  
s p e c i e s  a r e  r e q u i r e d  t o  b e  c o n d u c t e d  w i t h  t h e  t e c h n i c a l  g r a d e  o f  
t h e  a i  t o  s u p p o r t  t h e  r e g i s t r a t i o n  o f  a n  e n d - u s e  p r o d u c t  i n t e n d e d  
f o r  d i r e c t  a p p l i c a t i o n  t o  t h e  m a r i n e / e s t u a r i n e  e n v i r o n m e n t  o r  
when s u c h  a n  e n d - u s e  p r o d u c t  is e x p e c t e d  to  r e a c h  t h e  m a r i n e /  
e s t u a r i n e  e n v i r o n m e n t  i n  s i g n i f i c a n t  c o n c e n t r a t i o n s  when t h e  
p r o d u c t  is u s e d  a s  d i r e c t e d .  

T e s t i n q  o f  t e c h n i c a l  g r a d e  a i  c a p t a n  w i l l  b e  r e q u i r e d  f o r  
t h r e e  ( 3 )  m a r i n e / e s t u a r i n e  s p e c i e s :  ( 1 )  f i s h ;  ( 2 )  s h r i m p ;  ( 3 )  
m o l l u s c ,  b e c a u s e  r e s i d u e s  a r e  r e a s o n a b l y  e x p e c t e d  t o  r e a c h  
m a r i n e / e s  t u a r i n e  e n v i r o n m e n t s  i n  t h e  t r e a t e d  r i ce  s e e d  and  c i t r u s  

.- 
u s e  p a t t e r n s  (see h a z a r d  a s s e s s m e n t s  f o r  a q u a t i c  o r g a n i s m s ) .  

N o  a c c e p t a b l e  s t u d i e s  h a v e  b e e n  r e c e i v e d  f o r  t e c h n i c a l  c a p t a n  
w i t h  m a r i n e / e s t u a r i n e  s p e c i e s .  

S p e c i a l i z e d  s t u d i e s  may b e  r e q u i r e d  o n  a c a s e - b y - c a s e  b a s i s ,  
s u c h  a s  LC50 tests o f  f o r m u l a t e d  p r o d u c t s .  W h i l e  n o  r e q u i r e m e n t  
f o r  s u c h  a  s t u d y  e x i s t s  a t  t h i s  t i m e  f o r  c a p t a n ,  t h e  f o l l o w i n g  
t a b l e  c o n t a i n s  o n e  s u c h  s t u d y  r e c e i v e d  and  e v a l u a t e d  u n d e r  t h i s  
t o p i c .  . . 

Fulfills 
Guidelines 

Species % ai Result Author Date ID - - Requirements? 

Dungeness crab 5 0 larval 9 6 h r  Armstrong 1 9 76 BAOCAP03 No 
(Cancer magister ) = 8 P P ~  et al. 

T h e  a v a i l a b l e  t o x i c i t y  d a t a  a r e  i n s u f f i c i e n t  t o  f u l l y  
c h a r a c t e r i z e  t h e  a c u t e  t o x i c i t y  o f  t e c h n i c a l  c a p t a n  t o  m a r i n e /  
e s t u a r i n e  s p e c i e s .  The  r e q u i r e m e n t s  o f  t h e  G u i d e l i n e s  a r e  n o t  
f u l f i l l e d .  

P r e c a u t i o n a r y  ~ a b e l i n q  : N o  d e t e r m i n a t i o n  a s  t o  t h e  a p p r o p r i a t e  
. p r e c a u t i o n a r y  l a b e l i n g  r e g a r d i n g  m a r i n e / e s t a u r i n e  s p e c i e s  c a n  b e  
made a t  t h i s  t i m e  b e c a u s e  o f  i n s u f f i c i e n t  d a t a .  
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E c o l o g i c a l  E f f e c t s  D i s c i p l i n a r y  Review 

I .  E c o l o g i c a l  E f f e c t s  P r o f i l e  

9. ~ a n u f  a c t u r i n g - u s e  C a p t a n  

1. A v i a n  S t u d i e s  

A c u t e  O r a l  LD50 v a l u e s  o f  g r e a t e r  t h a n  2000 mg/kg h a v e  
b e e n  f o u n d  i n  t o x i c i t y  s t u d i e s  o f  b o t h  b o b w h i t e  q u a i l  a n d  m a l l a r d  
d u c k s  ( B e a v e r s ,  1 9 8 5 ,  I D  # BAOCAP18; Hudson e t  a l . ,  1 9 8 4 ,  I D  # 
HCOSTAOl). T e c h n i c a l  c a p t a n  u s e d  i n  t h e s e  s t u d i e s  c a n  t h e r e f o r e  
b e  c o n s i d e r e d  p r a c t i c a l l y  n o n t o x i c  t o  b o b w h i t e  q u a i l  a n d  m a l l a r d  
d u c k s  o n  a n  a c u t e  o r a l  b a s i s .  S c h a f e r  ( 1 9 7 2 ,  I D  # 0 0 0 2 0 5 6 0 )  s t u d -  
i e d  t h e  a c u t e  o r a l  s e n s i t i v i t y  o f  p a s s e r i n e  s p e c i e s  t o  t e c h n i c a l  
c a p t a n .  T h 3 t  s t u d y  f o u n d  t h a t  r ed -winged  b l a c k b i r d s  a n d  s t a r l i n g s  
h a d  a n  a c u t e  o r a l  LD50 > 100 mg/kg. S c h a f e r ' s  d a t a ,  w h i l e  n o t  
s u f f i c i e n t  f o r  a  f u l l  e v a l u a t i o n  o f  a c u t e  o r a l  t o x i c i t y ,  s u p p o r t  
t h e  c o n c l u s i o n s  o f  t h e  s t u d i e s  o n  u p l a n d  game a n d  w i l d  w a t e r f o w l .  

S u b a c u t e  d i e t a r y  t e s t s  o f  b i r d s  a l s o  show r e l a t i v e l y  
l o w  t o x i c i t y  o f  t e c h n i c a l  c a p t a n  t o  b i r d s .  H i l l  e t  a l . ,  1975  
( I D  # 0 0 0 2 2 9 2 3 )  f o u n d  t h e  f o l l o w i n g  e i g h t - d a y  d i e t a r y  LC50 
v a l u e s :  b o b w h i t e  q u a i l ,  > 2400 ppm; j a p a n e s e  q u a i l ,  > 5000  ppm; 
r i n g - n e c k e d  p h e a s a n t ,  > 5000 ppm; m a l l a r d  d u c k ,  > 5000 ppm. T h e s e  
s t u d i e s  show t h a t  t e c h n i c a l  c a p t a n  is  s l i g h t l y  t o x i c  t o  p r a c t i c a l l y  
n o n - t o x i c  t o  u p l a n d  b i r d s  and  w a t e r f o w l .  

S e v e r a l  s t u d i e s  were a v a i l a b l e  w h i c h  i n v e s t i g a t e  t h e  
p o t e n t i a l  r e p r o d u c t i v e  e f f e c t s  o f  t e c h n i c a l  c a p t a n  i n  b i r d s .  
C h e v r o n ,  1 9 8 0 ,  ( I D  # 00098295  a n d  I D  # 00098296)  f o u n d  t h a t  t h e r e  
a r e  no  e f f e c t s  on b o t h  b o b w h i t e  q u a i l  and  m a l l a r d  d u c k  r e p r o d u c t i o n  
a t  u p  t o  1 0 0 0  ppm t e c h n i c a l  c a p t a n  f e d  i n  d i e t s  u p  t o  e l e v e n  weeks  
p r i o r  to  l a y i n g .  S t r o m b e r g  ( 1 9 7 5 ,  I D  # 0 0 1 0 4 0 8 3 )  a l s o  s u p p o r t e d  
t h i s  c o n c l u s i o n ,  a l t h o u g h  t h e  d a t a  c o l l e c t e d  d i d  n o t  a l l o w  a  f u l l  
c h a r a c t e r i z a t i o n  o f  t h e  p o t e n t i a l  r e p r o d u c t i v e  e f f e c t s .  The  a v a i l -  
a b l e  s t u d i e s  s u p p o r t  t h e  c o n c l u s i o n  t h a t  c a p t a n  d o e s  n o t  i m p a i r  
a v i a n  r e p r o d u c t i o n  when e x p o s u r e s  o c c u r  v i a  t h e  d i e t  a t  up  t o  1000 
ppm f o r  p r o l o n g e d  p r e - l a y i n g  p e r i o d s .  

2. A q u a t i c  S t u d i e s  

S e v e r a l  s t u d i e s  h a v e  b e e n  made o f  t h e  a c u t e  t o x i c i t y  o f  
t e c h n i c a l  c a p t a n  t o  f r e s h w a t e r  f i s h .  EPA, 1979  ( I D  # BAOCAPOS) 
f o u n d  t h a t  t h e  96-hr  a c u t e  LC50 is 0 . 3 1  (0 .28-0 .34)  ppm when 
t e s t e d  w i t h  b l u e g i l l  s u n f i s h .  Hermanutz  e t  a l . ,  1 9 7 3 ,  ( I D  # 
0 0 0 5 7 8 4 6 )  f o u n d  t h e  LC50 = 0 .072  ( 0 . 0 4 7  t o  0 . 1 1 1 )  ppm f o r  t h e  
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same s p e c i e s .  T h a t  s t u d y  a l s o  t e s t e d  f a t h e a d  minnows a n d  b r o o k  
t r o u t  a n d  f o u n d  LC50 v a l u e s  o f  0 . 0 6 5  ( 0 . 0 5 9 - 0 . 0 7 2 )  ppm a n d  0 .034  
( 0 . 0 2 2 - 0 . 0 5 2 )  ppm, r e s p e c t i v e l y .  A l l  t h r e e  e x p o s u r e s  i n  t h e  
Hermanu tz  e t  a l .  1 9 7 3  s t u d y  were f l o w - t h r o u g h ,  a c u t e ,  9 6  h r s .  

J o h n s o n  & F i n l e y ,  1980  ( I D  # GS028026)  t e s t e d  s e v e r a l  
f r e s h w a t e r  f i s h  i n  96-hour  a c u t e  ( s t a t i c )  e x p o s u r e s  a n d  f o u n d  t h e  
f o l l o w i n g  LC50 v a l u e s  f o r  t e c h n i c a l  c a p t a n  o f  90-100% a i  p u r i t y :  
r a i n b o w  t r o u t ,  0 .073  ( 0 . 0 6 6 - 0 . 0 8 0 )  ppm; Coho s a l m o n ,  0 . 1 3 8  ( 0 . 1 1 8 -  
0 . 1 6 1 ) ;  c h i n o o k  s a l m o n ,  0 .056 ( 0 . 0 5 2 - 0 . 0 6 1 )  ppm; c u t t h r o a t  t r o u t ,  
0 .056  ( 0 . 0 4 2 - 0 . 0 7 5 ) ;  brown t r o u t ,  0 .080  ( 0 . 0 6 3 - 0 . 1 0 0 )  ppm; l a k e  
t r o u t ,  0 .049  ( 0 . 0 4 0 - 0 . 0 5 9 )  ppm; f a t h e a d  minnow, 0 . 2 0 0 ( 0 . 1 6 8 - 0 . 2 3 8 )  
ppm; c h a n n e l  c a t f i s h ,  0 .077 ( 0 . 0 7 0 - 0 . 0 8 5 )  ppm; b l u e g i l l  s u n f i s h ,  
0 . 1 4 1  ( 0 . 1 1 9 - 0 . 1 6 7 )  ppm; y e l l o w  p e r c h ,  0 .120  ( 0 . 0 9 7 - 0 . 1 4 7 )  ppm. 

The  a v a i l a b l e  d a t a  i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is  v e r y  
h i g h l y  t o x i c  t o  b o t h  c o l d  w a t e r  a n d  warm w a t e r  f i s h  s p e c l e s  i n  
a c u t e  e x p o s u r e s .  

Hermanu tz  e t  a l .  ( 1 9 7 3 ;  I D  # 0 0 0 5 7 8 4 6 )  s t u d i e d  c h r o n i c  
t o x i c i t y  o f  t e c h n i c a l  c a p t a n  t o  f a t h e a d  minnow ( P .  p r o m e l a s ) .  
T ~ ~ ' M A T C  ( e s t i m a t e d  f o r  a 45-week e x p o s u r e  p e r i o x )  was > 1 6 . 5  
< 39.5  p p b .  T h i s  v a l u e  is b a s e d  o n  o b s e r v e d  e f f e c t s  o n  s u r v i v a l  
and  g r o w t h .  A d v e r s e  e f f e c t s  o n  s p a w n i n g ,  w h i l e  s u s p e c t e d  t o  
o c c u r  a t  1 6 . 5  a n d  39 .5  p p b ,  were n o t  s t a t i s t i c a l l y  d e m o n s t r a t e d .  

S e v e r a l  a u t h o r s  d e s c r i b e d  a c u t e  t o x i c i t v  s t u d i e s  o f  
D a p h n i a  magna w i t h  t e c h n i c a l  c a p t a n .  B o u d r e a u  e t  a l .  ( 1 9 8 0 ;  I D  # 
0 0 0 7 0 7 5 1 )  f o u n d  a  48-hr  LC50 > 7 . 1  a g / l  ( t e c h n i c a l ) .  E P A  ( 1 9 7 9 ;  
I D  # BAOCAP06) f o u n d  a  48-hr  LC50 = 8 . 4  ( 7 . 0 6 - 9 . 9 6 )  mg/ l  ( 9 0 %  a i )  
i n d i c a t e  t h a t  t e c h n i c a l  c a p t a n  is m o d e r a t e l y  t o x i c  t o  t h e  f r e s h w a t e r  
i n v e r t e b r a t e ,  Daphn.ia  maqna.  

' B .  F o r m u l a t e d  P r o d u c t s  w i t h  C a p t a n  

1. A v i a n  S t u d i e s  

A s t u d y  o f  s u b a c u t e  d i e t a r y  t o x i c i t y  w i t h  b o b w h i t e  q u a i l  
a n d  a  5 0 %  a i  f o r m u l a t i o n  (ORTHOCIDE ) ( W i l d l i f e  I n t e r n a t i o n a l ,  
1 9 7 8 ;  I D  N o .  BAOCAP02) i n d i c a t e d  a n  LC50 > 2150 ppm. T h e s e  d a t a  
s u g g e s t  t h a t  5 0 %  c a p t a n  f o r m u l a t i o n  c o u l d  b e  n o  more t h a n  s l i g h t l y  
t o x i c  t o  u p l a n d  game s p e c i e s  s u c h  a s  q u a i l .  
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2.  A a u a t i c  S t u d i e s  

H o l l a n d  e t  a l . ,  1964 ( I D  # BAOCAP08) d e s c r i b e d  r e a c t i o n s  
o f  r a i n b o w  t r o u t  t o  a  50WP. T o t a l  k i l l  w a s  o b t a i n e d  a t  0 .56  ppm 
i n  less  t h a n  24 h o u r s ;  50% k i l l  was  o b s e r v e d  a t  0 .32  ppm i n  72 
h o u r s ;  0 . 1 8  ppm was t h o u g h t  t o  b e  a  n o - e f f e c t  l e v e l .  The  
r e s p i r a t i o n  o f  t r e a t e d  f i s h  was r e p o r t e d  t o  b e  2x t h a t  o f  t h e  
c o n t r o l s .  

A s t u d y  o f  a  50% a i  p r o d u c t  was made o f  t h e  d u n a e n e s s  
c r a b ,  C a n c e r  m a g i s t e r .  ~ r m s t k o n ~  e t  31. , 1976 ( I D  # B A O ~ A P O ~ )  
f o u n d  a  96-hr  LC50 = 8 ppm f o r  c r a b  l a r v a e .  

11. E c o l o q i c a l  E f f e c t s  H,azard A s s e s s m e n t  

C a p t a n  i s  a  c o n t a c t  f u n g i c i d e  u s e d  a g a i n s t  a  b r o a d  s p e c t r u m  
o f . p l a n t - p a t h o g e n i c  f u n g i .  I t  i s  c u r r e n t l y  r e g i s t e r e d  a s  a  
f u n g i c i d e  i n  a g r i c u l t u r a l  u s e  f o r  f o l i a r  a p p l i c a t i o n s  t o  f r u i t ,  
v e g e t a b l e s ,  n u t  and  o r n a m e n t a l  c r o p s .  I t  is a l s o  u s e d  i n  pre- 
p l a n t i n g  s o i l  t r e a t m e n t s  a n d  p o s t h a r v e s t  t r e a t m e n t s  o f  many 
f r u i t s  and v e g e t a b l e s .  

O t h e r  u s e s  o f  c a p t a n  i n c l u d e  p r o d u c e  p a c k i n g  b o x e s ,  g r e e n h o u s e  
s o i l s  a n d  c r o p s ,  h o u s e  p l a n t s ,  home g a r d e n s ,  h o u s e  p e t s  ( i n  f l e a  
p o w d e r )  and powdered  hand  s o a p s .  I n  i n d u s t r i a l  a p p l i c a t i o n s  i t  
is r e g i s t e r e d  a s  a  p l a s t i c s  p r e s e r v e r ,  i n  o i l - b a s e  p a i n t s ,  w a l l  
p a p e r  p a s t e ,  t e x t i l e s ,  p a p e r  a n d  i n  cosmetics. 

T e c h n i c a l  p r o d u c t s  a r e  p r o d u c e d  i n  t h e ' 9 0 %  a i  r a n g e .  
F o r m u l a t i o n  i n t e r m e d i a t e s  a r e  45-93% a i .  V a r i o u s  s i n g l e  a c t i v e  
i n g r e d i e n t  f o r m u l a t i o n s  a r e  a v a i l a b l e  i n c l u d i n g :  5-90% d u s t s ;  
8 0 %  w a t e r  d i s p e r s i b l e  g r a n u l a r ;  25-80% w e t t a b l e  p o w d e r s  ( w i t h  50% 
WP b e i n g  a w i d e l y  u s e d  f o r m u l a t i o n ) ;  5-7% w e t t a b l e  p o w d e r / d u s t s ;  
13-38.55 f l o w a b l e  c o n c e n t r a t e s ;  1 8 . 9 %  r e a d y - t o - u s e  l i q u i d s ;  a n d  a  
4% p r e s s u r i z e d  l i q u i d .  

I n  i t s  m a j o r  u s e  c a p t a n  w o u l d  t y p i c a l l y  b e  a p p l i e d  as  a 
s p r a y  t o  t ree  f r u i t .  A p p l e s  i n  t h e  E a s t  and  C e n t r a l  U . S .  a c c o u n t  
f o r  2 9 %  of  t h e  a i  u s e .  Abou t  35% o f  a p p l e s  a r e  t r e a t e d  e a c h  
y e a r .  P e a c h e s  ( n a t i o n w i d e )  a c c o u n t  f o r  a b o u t  11% o f  t h e  c a p t a n  
a i  u s e  ( a b o u t  65% .of p e a c h e s  a r e  t r e a t e d  a n n u a l l y ) .  O t h e r  
s i g n i f i c a n t  ( >  6% o f  t h e  a i  u s e )  u s e s  a r e :  a l m o n d s  ( 9 % ) ,  
s t r a w b e r r i e s  ( 8 % ) .  ( F i g u r e s  f o r  c r a n b e r r i e s  were n o t  a v a i l a b l e . )  

S e e d  t r e a t m e n t s  c o n s t i t u t e  t h e  n e x t  m a j o r  u s e  a n d  i n c l u d e :  
c o r n ;  c o t t o n ;  s o r g h u m ;  s o y b e a n s ;  p e a n u t s ,  r i c e  ( < 1  % o f  a i  u s e  ; 
1 0 %  o f  c r o p  t r e a t e d  a n n u a l l y ) ;  s m a l l  g r a i n s ;  p o t a t o e s ;  a n d  
v e g e t a b l e s .  
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A l l  o t h e r  a g r i c u l t u r a l  u s e s  a n d  i n d u s t r i a l  o r  home u s e s  
c o n s t i t u t e  l e s s  t h a n  a b o u t  5 %  o f  a l l  a i  p r o d u c e d .  Of t h e s e  t u r f  
( <  1.1 % of a i  u s e )  r e c e i v e s  a b o u t  2 4 , 0 0 0  l b s  a i / y e a r  (10-35% o f  
t h e  c r o p ) .  

I n  t h e  f r u i t  t ree  u s e ,  t h e  f u n g i c i d e  is  a p p l i e d  a s  a  s p r a y  
p r e p a r e d  f rom WP's,  F C ' S ,  o r  w a t e r  d i s p e r s i b l e  g r a n u l a r s  by  
u s e  o f  a i  b l a s t  s p r a y e r s .  A e r i a l  a p p l i c a t i o n  is  a l s o  u s e d  f o r  
f o l i a r  a p p l i c a t i o n s ;  a l s o  t r a c t o r  mounted  d u s t e r s  a r e  u s e d .  I n  
s e e d  t r e a t m e n t s  c a p t a n  c a n  b e  a p p l i e d  by s e e d  p l a n t i n g  e q u i p m e n t  
m o d i f i e d  t o  a p p l y  d u s t s  o r  s p r a y s  t o  s e e d  p l a n t i n g  f u r r o w s .  

F o l i a r  t r e a t m e n t s  t o  f r u i t s ,  n u t s  a n d  v e g e t a b l e s  a r e  u s u a l l y  
made a t  1 .0  t o  1 . 5  l b s  a i / A c r e  ( l b s  a i / 1 0 0  g a l l o n ) .  However 
c h e r r i e s  and n o t a b l y  c i t r u s  c a n  b e  t r e a t e d  w i t h  up  t o  2.0 l b  
a i /A .  Q u i n c e  may b e  t r e a t e d  w i t h  5  l b s  a i / A  t o  c o n t r o l  brown r o t  
( M a n i l i n i a )  and s c a b  ( V e n t u r i a ) .  P o t a t o e s  a r e  recommended t o  
r e c e i v e  2  t o  4  l b s  a i / A  f o r  b l i g h t s  a n d  t o m a t o e s  - 2.0 l b s  a i / ~  
f o r  b l i g h t s ,  L e a f  S p o t ,  a n d  A n t h r a c n o s e .  C r a n b e r r i e s  a r e  t r e a t e d  
a t  1 .0  l b  a i / A .  C o t t o n  is t r e a t e d  a t  4 .0  t o  6.0 l b s  a i / A ;  s o y b e a n s  
a t  2 .0  t o  6 .0  l b  a i / A .  Corn  a t  6 . 0  l b s  a i /A .  

S o i l  t r e a t m e n t s  - T h e s e  a p p l i c a t i o n  r a t e s  r a n g e  f r o m  1.0  1 b  
a i / A  f o r  m e l o n s  and  s q u a s h  t o  50.0 l b  a i / A  f o r  t a r o  i n  H a w a i i .  
T y p i c a l  s o i l  t r e a t m e n t s  a r e  2 t o  6  l b s  a i / A .  S e e d  t r e a t m e n t s  
r a n a e  f rom 0 .2  t o  '16'.0 l b s  a i / 1 0 0  l b .  S e e d  is  t r e a t e d  w i t h  
t y p i c a l  r a t e s  o f  0 .4  t o  3.0 l b  a i / 1 0 0  l b  s e e d .  Rice s e e d  i s  
t r e a t e d  a t  0 . 9  t o  3 . 7 5  l b  a i  p e r  1 0 0  l b  s e e d .  

T e r r e s t r i a l  S p e c i e s  

A c u t e  o r a l  t o x i c i t y  d e t e r m i n a t i o n s  (LD50 s t u d i e s )  o n  u p l a n d  
game s p e c i e s  a n d  w i l d  w a t e r f o w l  i n d i c a t e  t h a t  c a p t a n  is p r a c t i c a l l y  
n o n t o x i c  t o  t h e s e  b i r d s .  S u p p o r t i n g  d a t a  on  p a s s e r i n e  s p e c i e s  
a l s o  show l o w  t o x i c i t y  o n  a n  a c u t e  o r a l  b a s i s .  D i e t a r y  t o x i c i t y  
d a t a  (LC50) f o r  u p l a n d  and  w a t e r f o w l  s p e c i e s  a l s o  i n d i c a t e  t h a t  
c a p t a n  is  p r a c t i c a l l y  n o n t o x i c  t o  b i r d s  o n  a  d i e t a r y  b a s i s .  

Mammalian t o x i c i t y  d a t a  d e r i v e d  f r o m  s t u d i e s  o f  l a b o r a t o r y  
mammals show t h a t  o n  a n  a c u t e  o r a l  b a s i s  c a p t a n  is p r a c t i c a l l y  
n o n t o x i c  t o  r a t s  ( 8 4 0 0  t o  1 2 , 6 0 0 g " "  However r a t s  i n  a  p o o r  
n u t r i t i o n a l  c o n d i t i o n  ( l o w  p r o t e i n  i n t a k e )  c a n  b e  v e r y  s e n s i t i v e  
t o  c a p t a n  - t h e  LD50 r e d u c e d  t o  479 mg/kg i n  a  p r o t e i n  d e p r i v a t i o n  
e x p e r i m e n t  w i t h  c a p t a n .  

C h r o n i c  d i e t a r y  s t u d i e s  on  r a t s  i n d i c a t e  t h e  compound is 
p r a c t i a l l y  n o n t o x i c  i n  a  d i e t a r y  e x p o s u r e  (LC50 > 5 , 0 0 0  pprn). 
However c h r o n i c  e x p o s u r e s  a t  5000 t o  1 0 , 0 0 0  ppm r e s u l t  i n  
s u p p r e s s i o n  o f  w e i g h t  i n  r a t s .  
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Based  on o n e  t e s t ,  c a t t l e  seem t o  b e  more  s e n s i t i v e  t o  c a p t a n  
t h a n  some o t h e r  mammalian s p e c i e s .  S i x  d o s e s  o f  250 mg/kg/day 
p r o d u c e d  l e t h a l i t y .  Also s h e e p  were p o i s o n e d  by s i n g l e  d o s e s  o f  
250 mg/kg o r  h i g h e r .  However ,  t h e s e  s t u d i e s  were o f  a  s y s t e m i c  
p o i s o n i n g  v i a  d o s i n g  s y r i n g e  a n d  d o  n o t  n e c e s s a r i l y  i n d i c a t e  a n  
e n v i r o n m e n t a l  h a z a r d  f o r  t h e s e  s p e c i e s .  

F o r  t e r r e s t r i a l  s p e c i e s  t h e  f o l l o w i n g  maximum r e s i d u e s  
e x p e c t e d  o n  a  v a r i e t y  o f  d i e t a r y  m a t t e r  i m m e d i a t e l y  a f t e r  o n e  
a p p l i c a t i o n  a t  t h e  i n d i c a t e d  r a t e s  would  be :  

T a b l e  1. P r o j e c t e d  R e s i d u e s  
ppm 

S h o r t  g r a s s  - 

Long g r a s s  110 
L e a f y  c r o p s  1 2 5  
F o r a g e ,  s m a l l  i n s e c t  58  
P o d s ,  l a r g e  i n s e c t  1 2  
F r u i t  7 

\ B a s e d  o n  t h e  a v a i l a b l e  d a t a  f o r  t e r r e s t r i a l  w i l d l i f e  s p e c i e s  
t h e  a b o v e  p r o j e c t e d  r e s i d u e s  d o  n o t  a p p e a r  t o  r e p r e s e n t  a  
s i g n i f i c a n t  d i e t a r y  t o x i c o l o g i c a l  h a z a r d .  

C a p t a n ' s  u s e  o n , t a r o  <.-) r e s t r i c t e d  t o  H a w a i i )  is a  s m a l l  b u t  
p o t e n t i a l l y  h e a v y  u s e .  The  p e s t i c i d e  c a n  b e  a p p l i e d  a s  a  s i n g l e  
p r e p l a n t ,  s o i l  t r e a t m e n t  a t  u p  t o  50 l b s  a i / A .  ( T a r o  is grown 
o n  H a w a i i a n  mud f l a t s . )  The  r e s i d u e s  r e s u l t i n g  f r o m  s u c h  a  
h e a v y  a p p l i c a t i o n  a r e  p r o j e c t e d  a s :  520 .5  mg p e r  s q  f o o t  o r  
1 , 1 0 0  ppm i n  t o p  0 . 1  i n c h  o f  s o i l .  R e s i d u e s  o n  i n s e c t s  c o u l d  b e  
u s e d  t o  e s t i m a t e  d i e t a r y  r e s i d u e s  on  f o o d  i t e m s  f o r  s m a l l  mammals 
s u c h  a s  s h r e w s  a n d  b a t s ,  a n d  f o r  i n s e c t i v o r o u s  b i r d s  ( p a s s e r i n e  
s p e c i e s ) .  R e s i d u e s  r e s u l t i n g  f r o m  a  50 l b s  a i / A  a p p l i c a t i o n  t o  
s o i l  c o u l d  b e  b e t w e e n  600 a n d  2 , 9 0 0  ppm, d e p e n d i n g  o n  t h e  s i z e  
o f  t h e  i n s e c t s .  (Assume a  50-50 m i x ;  a v e r a g e  r e s i d u e  = 1750  ppm) .  

S h r e w  a n d  b a t s  a r e  b o t h  s m a l l  mammals whose r e l a t i v e l y  l a r g e  
s u r f a c e  a r e a  f v o l u m e  r a t i o s  ( S / V ) .  E s s e n t i a l  f u n c t i o n s  s u c h  a s  m a i n t -  
a i n e n c e  o f  body t e m p e r a t u r e  ( o v e r  90 % o f  o x i d a t i v e  e n e r g y  e x p e n -  
d i t u r e )  becomes  e x t r e m e l y  d i f f i c u l t  w i t h  a  l a r g e  S/V r a t i o .  More- 
o v e r  b a t s  e x p e n d  v e r y  l a r g e  a m o u n t s  o f  e n e r g y  i n  f l i g h t .  T h u s  t h e s e  
s p e c i e s  m u s t  consume a n  e x t r e m e l y  h i g h  p r o p o r t i o n  o f  t h e i r  body 
w e i g h t s  e a c h  n i g h t  o f  i n s e c t  f o o d  (Some s h r e w s  s u c h  a s  S o r e x  c i n e r e u s  
consume a s  much a s  330% of t h e  w e i g Q h t s  e a c h  n i g h t ) .  F o r  a  c o n s e r -  
v a t i v e  a s s e s s m e n t  o n e  c a n  a s s u m e  f o o d  c o n s u m p t i o n  o f  a b o u t  50% o f  
body  w e i g h t s  f o r  b o t h  s h r e w s  and  b a t s .  U s i n g  a  1 5 9  body w e i g h t  
(medium t o  l a r g e  s h r e w ,  b u t  a  s m a l l  b a t  - s u c h  a s  t h e  e n d a n g e r e d  
H a w a i i a n  Hoary  B a t ) ,  u p  to  0 .0075  kg o f  i n s e c t s  c o u l d  b e  e x p e c t e d  t o  
b e  t a k e n  i n  a n  a c u t e  e x p o s u r e  ( o n e  n i g h t  o f  f e e d i n g  i m m e d i a t e l y  
a f t e r  a p p l i c a t i o n  o f  f u n g i c i d e ) .  
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The mg of  p e s t i c i d e  i n g e s t e d  c a n  t h e r e f o r e  be  c a l c u l a t e d  by ,  

( .0075Kg)  x  ( 1 7 5 0  ppm) 

= 13 .125  mg. (1) 

Us ing  8400 mg/kg a s  t h e  s m a l l  mammal LD 5 0 ,  a  l e t h a l  a c u t e  d o s e  
i s ,  

(8400  mg/kg) x  0 .015  kg 

= 126  mg. ( 2 )  

Endangered  s p e c i e s  r e v i e w  i s  t r i g g e r e d  by 1/10 L D  50 o r  12 .6  mq. 
"RESTRICTED" u s e  l a b e l  i s  Kt t r i g g e r e d  ( > 1 / 5  LD 50 < L D  50 ) .  - 

A s i m i l a r  a s s e s s m e n t  f o r  s e e d - e a t i n g  and  i n s e c t i v o r o u s  
p a s s e r i n e  b i r d  s p e c i e s  f e e d i n g  i n  t r e a t e d  t a r o  c a n  b e  made. 
R e s i d u e s  on  f o o d  i t e m s  a r e  c o n s i d e r e d  a s  1750 pprn f o r  a  50-50 
mix o f  i n s e c t  s i z e s ,  w h i l e  s e e d s  would c o n t a i n  up  t o  600 ppm. 
The LC 50 i s  5000 ppm ( c o n s e r v a t i v e ) .  A f i n c h - l i k e  b i r d  ( 1 3  g )  
e a t i n g  a b o u t  45% of  i ts  body w e i g h t  ( 5 . 9  g )  p e r  d a y  i n g e s t s  a n  
a c u t e  d o s e  o f  10 .3  mg p e s t i c i d e  i f  100% i n s e c t s  a r e  e a t e n ,  and  
o n l y  3.5 m g  p e s t i c i d e  i f  100% s e e d s  a r e  consumed. T h e s e  amounts  
a r e  f a r  be low a c u t e  o r a l  L D  50  ( >  2000 mg/kg ) ,  however ,  s i n c e  
a v i a n  t r i g g e r s  a r e  c a l c u l a t e d  b a s e d  on  t h e  LC 50  > 5000 ppm, 
i t  is  a p p a r e n t  t h a t  r e s i d u e s  on  food  i t e m s  c o u l d  e x c e e d  t h e  
e n d a n g e r e d  s p e c i e s  t r i g g e r  f o r  b i r d s  ( 1 / 2 0  LC 50  = 250 ppm 
i f  t h e  LC = 5001  ppm).  S i n c e  t h e  a c t u a l  LC 50 i s  l i k e l y  t o  b e  - 
c o n s i d e r a b l y  g r e a t e r  t h a n  SO00 ppm ( b a s e d  on  o t h e r  a v i a n  and  
mammalian t o x i c i t y  i n f o r m a t i o n )  i t  is  u n l i k e l y  t h a t  t h e  
RESTRICTED u s e  l a b e l  t r i g g e r  ( 1 / 5  LC 50 > 1000 ppm) would be  
e x c e e d e d .  

D i r e c t i o n s  f o r  some u s e s  ( o t h e r  t h a n  t a r o )  i n d i c a t e  t h a t  r e p e a t  
a p p l i c a t i o n s  may b e  made. A v a i l a b l e  e n v i r o n m e n t a l  c h e m i s t r y  d a t a  

. i n d i c a t e  t h a t  c a p t a n  r a p i d l y  d e g r a d e s  i n  s o i l  ( y e t  f u n g i c i d a l  
a c t i v i t y  c a n  l a s t  u p  t o  3 w e e k s ) .  A t  t h i s  t i m e  w e  d o  n o t  e x p e c t  
a n  a c c u m u l a t i o n  o f  r e s i d u e s  on d i e t a r y  i t e m s  o f  t e r r e s t r i a l  
w i l d l i f e  beyond s i n g l e  d o s e  r e s i d u e  l e v e l s  p r o j e c t e d  i n  T a b l e  1. 
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A v a i l a b l e  d a t a  on p o t e n t i a l  r e p r o d u c t i v e  e f f e c t s  i n  b i r d s  
i n d i c a t e  t h a t  no e f f e c t  o n  u p l a n d  game n o r  w i l d  w a t e r f o w l  
r e p r o d u c t i o n  is e x p e c t e d  a t  d i e t a r y  l e v e l s  o f  up t o  1000 ppm. 
T r e a t m e n t s  t o  c o t t o n  a r e  r o u t i n e l y  c o n s i d e r e d  when a s s e s s i n g  
p o t e n t i a l  f o r  r e p r o d u c t i v e  e f f e c t s  i n  b i r d s .  Cap tan  a l l o w s  u s e  
on c o t t o n  s e e d l i n g s  f o r  "damping o f f " .  I n  t h i s  u s e  however ,  
o n l y  o n e  t r e a t m e n t  a t  p l a n t i n g ,  t o  s o i l  is a l l o w e d .  T h i s  t r e a t -  
ment  is  n o t  e x p e c t e d  t o  r e s u l t  i n  r e s i d u e s  e x c e e d i n g  " n o - e f f e c t "  
( n o  i m p a i r m e n t )  l e v e l s  i n  a v a i l a b l e  a v i a n  r e p r o d u c t i o n  s t u d i e s .  

The a v a i l a b l e  d a t a  on t e c h n i c a l  c a p t a n  i n d i c a t e  t h a t  i t  is  
v e r y  h i g h l y  t o x i c  t o  f r e s h w a t e r  f i s h  b u t  o n l y  m o d e r a t e l y  t o x i c  t o  
a q u a t i c  i n v e r t e b r a t e s  a s  r e p r e s e n t e d  by Daphnia maqna ( w a t e r f l e a ) .  
F r e s h w a t e r  f i s h  a c u t e  t o x i c i t y  is e s t i m a t e d  by s t a t l c  b i o a s s a y  t o  
be  a s  low a s  LC50 = 56  @. Flow-through a c u t e  s t u d i e s  o f  
f r e s h w a t e r  f i s h  show t h a t  a c u t e  t o x i c i t y  is  a s  low a s  34 ppb ( 2 2  t o  
52 p p b ) .  The c h r o n i c  t o x i c i t y  of c a p t a n  (88 .4% a i )  i n  a  f low- 
t h r o u g h  f r e s h w a t e r  s y s t e m  was e s t i m a t e d  by t e s t i n g  f a t h e a d  minnow 
g r o w t h ,  s u r v i v a l  and r e p r o d u c t i o n .  An MATC v a l u e  > 16 .5  < 39.5  
ppb was e s t i m a t e d .  

Acute  t o x i c i t y  r e s u l t i n g  f rom c a p t a n  o c c u r s  r a p i d l y  a s  
i n d i c a t e d  by s t a t i c ' a n d  aged  s t a t i c  LC50 s t u d i e s  of f a t h e a d  
minnows (Hermanutz  e t  31. 1973; 00057846) .  When a  q r o u p  of  f a t h e a d s  
( P i m e p h a l e s  p r o m e l a s )  was exposed  t o  550 ppb ( f r e s h - t o x i c a n t )  a l l  
d i e d  w i t h i n  8 h o u r s .  A s e c o n d  g r o u p  p l a c e d  i n  t h e  same v e s s e l s  

. t h r e e  h o u r s  l a t e r  s u r v i v e d  w i t h o u t  any  e f f e c t s  o b s e r v a b l e  f o r  10  
days .  I n  a n o t h e r  t r i a l  a  g r o u p  o f  1 0  was exposed  t o  500 ppb ( f r e s h  
t o x i c a n t ) .  S i x t y  p e r c e n t  d i e d  w i t h i n  7  h o u r s .  A l l  f i s h  were 
a f f e c t e d ,  e x h i b i t i n g  " f e e b l e  swimming" and s u r f  a c i n g .  The f o r t y  
p e r c e n t  s u r v i v i n g  t h i s  e x p o s u r e  c o m p l e t e l y  r e c o v e r e d  and r e t u r n e d  
t o  " n o r m a l "  f o r  t h e  d u r a t i o n  of  t h i s  10-day e x p o s u r e .  Because  
c a p t a n  ( s o l u b l e  a t  0 .5  ppm i n  w a t e r )  i s  t h o u g h t  t o  r a p i d l y  
h y d r o l y z e  ( e s p e c i a l l y  a t  pH > 7 )  t h e  f a t h e a d  minnow s t u d y  p r o v i d e s  
some u s e f u l  i n s i g h t  i n t o  p o t e n t i a l  e f f e c t s  o f  e x p o s u r e  t o  h y d r o l y s i s  
p r o d u c t s .  With a  h y d r o l y t i c  h a l f - l i f e  of o n l y  a  few h o u r s  i t  
a p p e a r s  t h a t  m o r t a l i t y  r e s u l t s  f rom o n l y  a  few h o u r s  e x p o s u r e  t o  
p a r e n t  c a p t a n  o r  t o  p a r e n t  p l u s  t h e  i n i t i a l  h y d r o l y s i s  p r o d u c t s  
( which w e  c o n s i d e r  p r i m a r i l y  t o  be  a  r i n g e d  s t r u c t u r e ,  t e t r a h y d r o p -  
t h a l i m i d e , o r  THPI, and a  t r i c h l o r o m e t h y l t h i o  s i d e  c h a i n  m o i e t y ,  o r  
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TMT ) .  A t  t h i s  t i m e  t h e  t o x i c  p o t e n t i a l  o f  TMT is u n c l e a r  w i t h  I 

r e s p e c t  t o  mammalian tests ,  a n d  may b e  i m p l i c a t e d  i n  c e r t a i n  
o n c o g e n i c  o b s e r v a t i o n s .  The Agency is  r e q u e s t i n g  a d d i t i o n a l  
i n f o r m a t i o n  o n  t h e  f a t e  o f  t h e  TMT m o i e t y .  A d d i t i o n a l  e c o l o g -  
i c a l  e f f e c t s  s t u d i e s  o n  TMT or  o t h e r  h y d r o l y t i c  p r o d u c t s  o f  c a p t a n  
may b e  r e q u i r e d  p e n d i n g  a  r e v i e w  a n d  e v a l u a t i o n  o f  t h i s  i n q u i r y .  

/ 1 
S i n c e  c a p t a n  is s o l u b l e  a t  l e v e l s  w e l l  a b o v e  t h o s e  c a u s i n g  

e f f e c t s  i n  l a b o r a t o r y  s t u d i e s  o f  f i s h ,  t h e  Agency c o n s i d e r e d  t h e  
p o t e n t i a l  f o r  a q u a t i c  c o n t a m i n a t i o n  r e s u l t i n g  f r o m  r e g i s t e r e d  
u s e s .  A v a i l a b l e  e n v i r o n m e n t a l  c h e m i s t r y  d a t a  d i d  n o t  s u g g e s t  a  
h i g h  p o t e n t i a l  f o r  c a p t a n  t o  l e a c h  o r  r u n o f f  f r o m  a g r i c u l t u r a l  - --___ 
f i e l d s .  The ~ ~ e n c y  c o n s i d e r s  t h a t  c a p t a n T s - u s e  a s  a  r i c e  s e e d  
t r e a t m e n t  a n d  a s  a  f o l i a r  t r e a t m e n t  f o r  c r a n b e r r i e s  a n d  c i t r u s  
r e p r e s e n t  r e a s o n a b l e  e x p e c t a t i o n s  t h a t  f r e s h w a t e r  s y s t e m s  c o u l d  
become c o n t a m i n a t e d .  Rice a n d  c r a n b e r r y  a r e  s u b j e c t  t o  e x t e n s i v e  
w a t e r  management  p r a c t i c e s ,  w h i c h  c o u l d  l e a d  t o  t h e  f l u s h i n g  o f  
o f  c a p t a n  r e s i d u e s  f r o m  t r e a t e d  f i e l d s  i n t o  p o n d s  a n d  s t r e a m s .  
A e r i a l  c r a n b e r r y  t r e a t m e n t s  a s  w e l l  a s  m i s t  b l o w e r  t r e a t m e n t s  o f  
c i t r u s  p r e s e n t  a  p o t e n t i a l  f o r  d r i f t  o f  t o x i c  r e s i d u e s .  

S i n c e  u s e  o n  c r a n b e r r i e s  a n d  t r e a t e d  r i c e  s e e d  may i n t r o d u c e  
c a p t a n  or  d e g r a d a t i o n  p r o d u c t s  i n t o  a q u a t i c  s y s t e m s  when u s e d  a s  
d i r e c t e d ,  a n  a c u t e  s t u d y  o f  form-d c a p t a n  p r o d u c t  is n e c e s s a r y .  
H o l l a n d  e t  a l .  ( 1 9 6 4 ;  BAOCAP08) f o u n d  t h a t  a  50 WP f o r m u l a t i o n  
k i l l e d  a l l  r a i n b o w  t r o u t  e x p o s e d  t o  560 p p b  i n  less  t h a n  24 h o u r s .  
A 72-hr  LC50 was e s t i m a t e d  a s  320 ppb .  N o  e f f e c t  was n o t e d  a t  180  
ppb .  T h e s e  d a t a ,  w h i l e  n o t  s u f f i c i e n t  t o  f u l l y  c h a r a c t e r i z e  t h e  
a c u t e  t o x i c i t y  o f  a  5 0 %  a i  p r o d u c t ,  i n d i c a t e  t h a t  t h e  f o r m u l a t i o n  
is  v e r y  h i g h l y  t o x i c  t o  r a i n b o w  t r o u t .  

R i c e  S e e d  T r e a t m e n t s  

R i c e  p r o d u c t i o n  i s  c o n c e n t r a t e d  i n  c o a s t a l  r e g i o n s  o f  
s o u t h w e s t e r n  L o u i s i a n a  a n d  s o u t h e a s t e r n  T e x a s  a n d  e a s t e r n  A r k a n s a s  
and n o r t h w e s t e r n  M i s s i s s i p p i .  The  r i c e  a r e a s  o f  T e x a s  a n d  L o u i s i a n a  
are i n n e r v a t e d  b y  numerous  b a y o u s  t h a t  n o t  o n l y  p r o v i d e  d r a i n a g e  
b a s i n s  f o r  t h e  f l a t  c o a s t a l  a r e a  b u t  a l so  s e r v e  a s  m a j o r  n u r s e r y  
g r o u n d s  f o r  c o m m e r c i a l l y  i m p o r t a n t  s h r i m p ,  c r a b ,  a n d  f i s h  s p e c i e s  
i n  a d d i t i o n  t o  o t h e r  a q u a t i c  o r g a n i s m s .  I n  A r k s a n s a s  a n d  M i s s i s s i p p i ,  
t h e  r i c e  f i e l d s  a r e  d r a i n e d  b y  r i v e r s  a n d  streams t h a t  s e r v e  a s  
w a t e r  s o u r c e s  f o r  c o m m e r c i a l l y  i m p o r t a n t  c r a y f i s h  a n d  c h a n n e l  
c a t £  i s h  f a r m s .  
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The e x t e n t  of  r i c e  c r o p s  i n  T e x a s ,  L o u i s i a n a ,  M i s s i s s i p p i ,  
and  A r k a n s a s  i n  1974 a n d  1975  were: 6 0 0 , 0 0 0  a c r e s  i n  T e x a s ,  
8 5 0 , 0 0 0  a c r e s  i n  A r k a n s a s ,  6 4 5 , 0 0 0  a c r e s  i n  L o u i s i a n a  and  1 2 2 , 0 0 0  
a c r e s  i n  M i s s i s s i p p i .  

S e e d  b e d s  i n  f i e l d s  d e s i g n a t e d  f o r  r i c e  a r e  n o r m a l l y  p r e p a r e d  
d u r i n q  F e b r u a r y  a n d  March.  The f i e l d s  a r e  worked b e t w e e n  t h e  
w e a t h e r  f r o n t s  c h a r a c t e r i s t i c  o f  t h e  s e a s o n  when t h e  f i e l d s  h a v e  
d r i e d  a d e q u a t e l y  t o  p e r m i t  m a c h i n e r y  t o  o p e r a t e .  U s u a l  s e e d i n g  
d a t e s  a r e  mid-March ( T e x a s )  o r  m i d - A p r i l  t h r o u g h  e a r l y  J u n e .  
R i c e  i s  m o s t  commonly d r i l l  s e e d e d  o r  b r o a d c a s t  by  a i r  a n d  
l i g h t l y  d i s c e d .  

I t  is  d i f f i c u l t  t o  e s t i m a t e  t h e  e x t e n t  t o  w h i c h  r i c e  f i e l d s  
would  be  d i r e c t l y  c o n t a m i n a t e d  b y  t r e a t e d  s e e d  b e c a u s e  r e s i d u e s  
c a n n o t  b e  a c c u r a t e l y  e s t i m a t e d  on  a  pound a i / A  b a s i s .  Rice s e e d  
is  t r e a t e d  w i t h  c a p t a n  a t  a  r a t e  o f  0.9 t o  3 .75 l b  a i / 1 0 0  l b  o f  
s e e d .  S e e d  is b r o a d c a s t  i n  w e t  s e e d i n g  o p e r a t i o n s  b y  a i r  a t  
a b o u t  1 4 0  l b s  s e e d  p e r  a c r e .  I n  a n  e x t r e m e  " w o r s t - c a s e 1 '  a l l  
r e s i d u e s  a r e  r e t a i n e d  on  t r e a t e d  s e e d  u n t i l  p l a n t i n g .  1ni-1 
c a p t a n  r e s i d u e s  i n  a  6 - i n c h  a c r e  l a y e r  o f  w a t e r  ( f l o o d e d  r i c e  
f i e l d )  would  r a n g e  f r o m  900  t o  4000 ppb .  

T h e  " w o r s t - c a s e "  r e s i d u e  e s t i m a t e s  e x c e e d  RPAR c r i t e r i a  f o r  
f r e s h w a t e r  f i s h .  However,  a t  t h i s  t i m e  t h e  Agency d o e s  n o t  
r e a s o n a b l y  e x p e c t  t h a t  " w o r s t - c a s e 1 '  e s t i m a t e s  w i l l  b e  r e a l i z e d  
w i t h  t r e a t e d  r i c e  s e e d  u s e .  O n l y  a  f r a c t i o n  o f  t h e  a m o u n t s  
a p p l i e d  is e x p e c t e d  t o  b e  r e t a i n e d  o n  t r e a t e d  r i ce  s e e d  p r i o r  t o  
u s e .  I n  a  p r e v i o u s  r e v i e w  o f  t h e  r i s k s  and  b e n e f i t s  a s s o c i a t e d  
w i t h  t h e  u s e  o f  c a p t a n ,  t h e  Agency r e q u i r e d  t h a t  r e g i s t r a n t s  
s u b m i t  r e s i d u e  d a t a  t o  d e t e r m i n e  a c t u a l  r e s i d u e  l e v e l s  f o r  f o o d  
c r o p s .  A l s o ,  t h e  Agency r e q u i r e d  t h a t  r e g i s t r a n t s  s u b m i t  r e s i d u e  ' d a t a  f o r  s e e d  t r e a t m e n t  u s e s ,  t o  e s t a b l i s h  t o l e r a n c e s  and  t o  
d e t e r m i n e  w h e t h e r  t h e  r e s i d u e s ,  i f  d e t e c t a b l e ,  a r e  o f  c o n c e r n .  
When t h e s e  d a t a  a r e  a v a i l a b l e  t h e  Agency w i l l  b e  i n  a  p o s i t i o n  t o  
more a c c u r a t e l y  e s t i m a t e  t h e  p o t e n t i a l  f o r  a q u a t i c  c o n t a m i n a t i o n  
by t h e s e  r e s i d u e s .  U n t i l  t h e n ,  a  more a c c u r a t e  a s s e s s m e n t  of  t h e  
a q u a t i c  h a z a r d  w i l l  n o t  b e  p o s s i b l e  f o r  r i c e  s e e d  t r e a t m e n t s .  

C r a n b e r r i e s :  ( 2 5 , 0 0 0  ac res )  T r e a t e d  a t  4.0 l b  a i / A  f o r  b l o t c h  
r o t  ( u p  t o  2 5  ppm).  Twig b l i g h t  ( u p  t o  2 5  ppm).  

4 . 0  l b  a i / A  a p p l i e d  to  6 - i n c h  a c r e - l a y e r  o f  w a t e r  = 2936 ppb  
i n i t i a l  r e s i d u e .  The e x t e n s i v e  u s e  o f  w a t e r  f o r  f l o o d i n g  t h e  
c r a n b e r r y  c r o p s  is  l i m i t e d  t o  t h e  n o r t h e a s t  U.S. f o r  w i n t e r  
f l o o d  c r o p  p r o t e c t i o n .  P a c i f i c  N W  a r e a  g r o w e r s  d o  n o t  f l o o d  
c r o p  i n  t h e  w i n t e r .  However a l m o s t  a l l  o f  t h e  c r o p  is  f l o o d e d  
b e f o r e  o r  a t  h a r v e s t  t i m e  b e c a u s e  o f  h a r v e s t  p r a c t i c e s .  G r a d u a l  
r e l e a s e  o f  t h e  f l o o d w a t e r  c o u l d  c a r r y  r e s i d u e s  d o w n s t r e a m .  
S p i n k l e r  i r r i g a t i o n  s y s t e m s  a r e  u s e d  o n  a l m o s t  a l l  o f  t h e  e a s t e r n  
and w e s t e r n  ( P a c i f i c  N W )  c r o p .  
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I t  is p r o b a b l e  t h a t  even  w i t h  a  maximum a p p l i c a t i o n  of 1 .0  
l b  a i / A  f o l l o w e d  by a  f r o s t  p r o t e c t i o n  f l o o d ,  e . g . ,  i n  New J e r s e y ,  
t h a t  r a p i d  h y d r o l y s i s  of c a p t a n  would o c c u r  p r i o r  t o  t h e  r e l e a s e  
of f l o o d  w a t e r s  downstream.  T h e r e f o r e ,  a n y  downstream l e v e l s  of 
c a p t a n  a r e  e x p e c t e d  t o  be  less  t h a n  734 ppb assumed f o r  a  6- inch 
deep  a c r e  f l o o d .  

S p r a y  d r i f t  a n d / o r  r u n o f f  f rom c r a n b e r r y  a p p l i c a t i o n s  c o u l d  
a l s o  r e s u l t  i n  c o n t a m i n a t i o n  of s i g n i f i c a n t  a q u a t i c  r e s o u r c e s  
found i n  t h e  immedia te  a r e a  of c r a n b e r r y  boqs.  Assuming a  
w o r s t - c a s e  d r i f t  s c e n a r i o  of 20% of t h e  amount a p p l i e d  ( 0 . 8  l b  
a i / A )  w e  would e x p e c t  600 ppb a s  t h e  i n i t i a l  r e s i d u e  i n  a  6- inch 
a c r e  f l o o d  ( h e r e  r e p r e s e n t i n q  a  c r a n b e r r y  bog ) o r  h a l f  t h a t  
amount (300  p p b )  i n  a  one -ac re  f l o o d e d  bog. These l e v e l s  exceed  
s p e c i a l  r e v i e w  (RPAR) t r i g g e r s  f o r  f r e s h w a t e r  f i s h  ( > 1/2 LC 50 = 
17 - 3 6  ppb,  depend ing  on s p e c i e s ) .  The Agency d o e s  n o t  e x p e c t  
t h e s e  w o r s t - c a s e  v a l u e s  t o  be  r e a l i z e d  i n  a c t u a l  u s e .  Comparisons  
t o  e x p o s u r e  models  ( E E C )  f o r  a  s i m i l a r  c r a n b e r r y  f u n g i c i d e  i n d i c a t e  
t h a t  l e v e l s  a r e  e x p e c t e d  t o  be  below t h a t  p r e d i c t e d  f o r  t h e  
w o r s t - c a s e .  A d j u s t i n g  f o r  a p p l i c a t i o n  r a t e  o n l y ,  t h e  EEC due t o  
d r i f t  and r u n o f f  was m o d e l l e d  a s  240 ppb a t  100 f e e t  downwind i n  a  
1 0  mph c r o s s w i n d  - a e r i a l  a p p l i c a t i o n  (SWRRB and EXAMS models  w i t h  
EAB/HED d r i f t  " b a l l i s t i c "  m o d e l ) .  Aga in ,  t h e s e  v a l u e s ,  a l t h o u g h  
i n f e r r e d  f rom a  d i f f e r e n t  b u t  s i m i l a r  c r a n b e r r y  f u n g i c i d e ,  e x c e e d  
s p e c i a l  r e v i e w  (RPAR) t r i g g e r s  f o r  f r e s h w a t e r  f i s h .  

Due to  t h e  h i g h l y  t o x i c  n a t u r e  of  c a p t a n  t o  f i s h ,  a n  EEC 
\ must  be o b t a i n e d ,  s p e c i f i c a l l y  c a l c u l a t e d  f o r  c a p t a n ,  p r i o r  

t o  c o m p l e t i n g  t h e  a s s e s s m e n t  of h a z a r d  f o r  a q u a t i c  o rgan i sms .  I t  
is  p o s s s i b l e  t h a t  s p e c i a l  r e v i e w  t r i g g e r s  w i l l  b e  exceeded  by 
u s e  on c r a n b e r r i e s .  

CITRUS 

Maximum c i t r u s  a c r e a g e  is l o c a t e d  i n  F l o r i d a .  Over 70% of  
t h e  U.S. o r a n g e  and  g r a p e f r u i t  a c r e a g e  (700,OO A )  a r e  l o c a t e d  
t h e r e .  C i t r u s  g r o v e s  c a n  g e o g r a p h i c a l l y  s u b d i v i d e d  i n t o  two 
t y p e s :  C e n t r a l  ( a  g r e a t e r  p r o d u c t i o n  of c i t r u s  p e r  c o u n t y ) ;  and 
C o a s t a l .  C e n t r a l  c o u n t i e s  have numerous l a k e s ,  t h o u g h t  t o  have 
formed f rom a n c i e n t  s i n k h o l e s .  F l o r i d a  Dept.  o f  Env i ronmen ta l  
R e g u l a t i o n s  ( D E R )  c h a r a c t e r i z e s  t h e  g r o v e s  t h e r e  a s  hav ing  f i n e  
s a n d y  s o i l  on  h i l l y  t e r r a i n ,  w i t h  good d r a i n a g e  (some g roundwa te r  
d r a i n a g e  i n t o  l a k e s  is e x p e c t e d ) .  Groves  may be  p l a n t e d  t o  l a k e ' s  
edge ;  some have  r i m  d i t c h e s  o r  marsh  b u f f e r s .  B u f f e r s  o f  less t h a n  
30 y a r d s  a r e  common. 
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F l o r i d a  Dept.  o f  Env i ronmen ta l  R e g u l a t i o n  ( D E R )  e x p e c t s  l i t t l e  
o r  no s u r f a c e  r u n o f f  f rom t h e  h i l l y  g r o v e s  of t h e  c e n t r a l  a r e a ,  
b u t  movement t h r o u g h  t h e  sand  c o u l d  c o n t a m i n a t e  l a k e s  and c o n n e c t i n g  
r i v e r s .  S o i l s  a n d  h y d r o s o i l s  a r e  o f  low o r g a n i c  m a t t e r  c o n t e n t ,  
t h u s  o r g a n i c a l l y  bound c h e m i c a l s  may b e  moving t h r o u g h  w i t h  l i t t l e  
impedement. DER d o u b t s  a n y  e x t e n s i v e  u s e  of t i l e  a n d / o r  d i t c h  
d r a i n a g e  s y s t e m s  i n  t h e  c e n t r a l  s t a t e  g r o v e s  b e c a u s e  t h e y  a r e  
e x p e n s i v e  and  u n e c e s s a r y  t h e r e .  

The c o a s t a l  g r o v e s  a r e  s u b j e c t  t o  r a i n y  and d r y  s e a s o n s ,  
which d e t e r m i n e  whe the r  g r o v e s  may have  t o  be  pumped-drained o r  
i r r i g a t e d .  The r a i n y  s e a s o n  c o i n c i d e s  w i t h  mos t  p e s t i c i d a l  
a p p l i c a t i o n s  and  pump d r a i n a g e  o f  g r o v e s  c a n  be e x p e c t e d .  
Most g r o v e s  have d i t c h - d r a i n a g e .  D i t c h e s  empty d i r e c t l y  i n t o  
c a n a l s  and  u l t i m a t e l y  i n t o  t h e  I n t e r c o a s t a l  Waterway. 

D i t c h e s  and c a n a l s  of t h e  c o a s t a l  g r o v e s  may be  c h a r a c t e r i z e d  
by heavy  "muck" ( o r g a n i c )  s o i l s  a n d  h y d r o s o i l s ,  t h u s  f a v o r i n g  
r e t e n t i o n  of o r g a n i c a l l y  bound c h e m i c a l s .  They s u p p o r t  amph ib i ans ,  
r e p t i l e s  and  f i s h  i n c l u d i n g  l a rgemou th  b a s s ,  b l u e g i l l ,  k i l l i f i s h  
and m o s q u i t a f i s h ,  among o t h e r s .  A q u a t i c  i n v e r t e b r a t e s  t h e r e  a r e  
of c o u r s e  b a s i c  t o  t h e s e  food  c h a i n s .  

O t h e r  C i t r u s  A r e a s  - 
C a l i f o r n i a  and e x t r e m e  S.E. Texas  a r e  t w o  o t h e r  a r e a s  of 

e x t e n s i v e  c i t r u s  a c r e a g e  . I n  C a l i f o r n i a ,  many man-made b o d i e s  
of w a t e r  s u c h  a s  c a n a l s ,  d i t c h e s ,  and r e s e r v o i r s  a r e  i m p o r t a n t  
a q u a t i c  r e s o u r c e s  i n  c i t r u s  g rowing  a r e a s .  I n  T e x a s ,  f r e s h w a t e r  
r e s o u r c e s  i n c l u d e  t h e  R io  Grande R i v e r ,  s e v e r a l  r e s e r v o i r s ,  and 
a g r i c u l t u r a l  c a n a l s .  C i t r u s  d r a i n a g e  e v e n t u a l l y  p r o v i d e s  p o t e n t i a l  
e x p o s u r e  of Gulf o f  Mexico e s t u a r i n e  a r e a s  s u c h  a s  t h e  Laguna 
Madre,  S o u t h  Bay, and  Laguna A t a s c o s a .  

The c i t r u s  g r o v e  s c e n a r i o s  d i s c u s s e d  r e p r e s e n t  s i g n i f i c a n t  
o p p o r t u n i t y  f o r  a q u a t i c  c o n t a m i n a t i o n  t h r o u g h  s p r a y  d r i f t  , d i r e c t  
a p p l i c a t i o n ,  s u r f a c e  r u n o f f ,  and ground  w a t e r  d r a i n a g e ,  o r  l e a c h i n g .  
A s  w i t h  t h e  c r a n b e r r y  c r o p ,  t h e  h i g h l y  t o x i c  n a t u r e  of  c a p t a n  t o  
a q u a t i c  o r g a n i s m s  h a s  r a i s e d  a  d i s t i n c t  c o n c e r n  f o r  p o t e n t i a l  eco-  
l o g i c a l  e f f e c t s .  I n  a t t e m p t i n g  t o  q u a n t i f y  some of t h e s e  e f f e c t s  
w e  c a n  assume a  w o r s t - c a s e  d r i f t  f a c t o r  of 20% of  t h e  amount a p p l i e d  
( 0 . 8  l b  a i / A )  d i r e c t l y  e n t e r s  a  6 - inch  a c r e  l a y e r  of w a t e r .  W e  
would p r e d i c t  i n i t i a l  r e s i d u e s  of 600 ppb o r  a b o u t  50 ppb i n  s i x - a c r e  
f o o t  of w a t e r .  These  l e v e l s  e x c e e d  s p e c i a l  r e v i e w  (RPAR) t r i g g e r s  f o r  
f r e s h w a t e r  f i s h  ( >  1 / 2  LC 50 = 17-36 p p b ) .  The Agency, however ,  d o e s  
n o t  e x p e c t  w o r s t - c a s e  f i g u r e s  t o  be  r e a l i z e d  i n  a c t u a l  u s e .  Compari- 
s o n s  t o  e x p o s u r e  mode l s  ( E E C )  f o r  a  s i m i l a r  c i t r u s  f u n g i c i d e  i n d i c a t e  
t h a t  l e v e l s  a r e  e x p e c t e d  t o  be below t h a t  p r e d i c t e d  f o r  t h e  w o r s t  
c a s e .  A d j u s t i n g  f o r  a p p l i c a t i o n  r a t e  o n l y ,  t h e  EEC due t o  d r i f t  and 
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r u n o f f  was mode l l ed  a s  0.6 ppb i n  a  n e a r b y  pond 50 f e e t  downwind. 
T h i s  v a l u e  d o e s  n o t  exceed  endange red  s p e c i e s  t r i g g e r  f o r  f i s h  
1/20 LC 50  = 0 . 8 5  1 . 8  p p b ) .  However, b e c a u s e  of t h e  u n c e r t a i n t i e s  
of e x t r a p o l a t i n g  model E E C s  f rom one  f u n g i c i d e  t o  a n o t h e r  ( d i s c u s s e d  

.. i n  t h e  c r a n b e r r y  u s e  p a t t e r n  a n a l y s i s )  w e  a r e  r e q u e s t i n g  t h a t  '. t h e  Exposure  Assessment  Branch/HED c a l c u l a t e  a  s p e c i f i c  E E C s  f o r  

M a r i n e / E s t u a r i n e  S p e c i e s  

The a q u a t i c  r i s k  a s s e s s m e n t  f o r  f r e s h w a t e r  o r g a n i s m s  is app- 
l i c a b l e  t o  m a r i n e  / e s t u a r i n e  s p e c i e s  exposed  by t r e a t e d  r i c e  s e e d  
and c i t r u s  u s e s  s i n c e  b o t h  u s e s  a r e  p r e v a l e n t  w i t h i n  c o a s t a l  a r e a s .  
T r e a t e d  r i c e  s e e d  p a r t i c u l a r l y  may p r o v i d e  r e s i d u e s  which c o u l d  
d r a i n  d i r e c t l y  i n t o  i m p o r t a n t  f i s h  and s h r i m p  n u r s e r i e s  i n  t h e  Gulf 
c o a s t a l  r i c e  g rowing  c o u n t i e s  of t h e  s o u t h e a s t  and c e n t r a l  U.S. 

The Agency w i l l  be  r e q u i r i n g  b o t h  a c u t e  t o x i c i t y  s t u d i e s  o f  
m a r i n e / e s t u a r i n e  f i s h  ( n o  d a t a  a v a i l a b l e  on t h e  t e c h n i c a l  a i )  and 
t h e  r e s i d u e  d a t a  f o r  r i c e  s e e d  ( a  r e s u l t  of a  p r e v i o u s  r i s k / b e n e f i t  
a n a l y s i s ) .  

Endanqered  S p e c i e s  

R i c e  and c r a n b e r r i e s  have n o t  been  p r e v i o u s l y  e v a l u a t e d  u n d e r  
E E B ' s  e n d a n g e r e d  s p e c i e s  program,  To c o m p l e t e l y  e v a l u a t e  t h e  po t en -  

I t i a l  e f f e c t s  o f  c a p t a n ' s  u s e  a s  a  f u n g i c i d e  on endange red  s p e c i e s ,  
E E B  -- n e e d s  the e x p o s u r ~ ~ a s s s e s m e n t  r e s u l t s  f rom s p e c i f i c  c a p t a n  
d r i f t  and r u n o f f  EEC models  f o r  c r a n b e r r i e s .  EEB must  a l s o  e v a l u a t e  
t h e  r e s i d u e  d a t a  r e q u i r e d  f o r  t r e a t e d  r i c e  s e e d  by a  p r e v i o u s  
r i s k / b e n e f i t  a n a l y s i s  ( C a p t a n  P D  2/3 ) i n  o r d e r  t o  e v a l u a t e  p o t e n t i a l  
f o r  r i s k  t o  e n d a n g e r e d  a q u a t i c  o r g a n s i m s  i n  t h i s  r ice .  

EEB o b t a i n e d  an  "endange red  s p e c i e s "  o p i n i o n  f rom U.S.D.1 f o r  
a  s i m i l a r  f u n g i c i d e ,  which i n c l u d e d  u s e  on c i t r u s .  Exposure  of  
endange red  s p e c i e s  i n  c i t r u s  i n c l u d e d  two b i r d  s p e c i e s  (which  
would be j e o p a r d i z e d  t h r o u g h  damage t o  t h e i r  f i s h  o r  a q u a t i c  
s n a i l  p r e y  s p e c i e s ) ,  o n e  f r e s h w a t e r  f i s h  and t h r e e  i n s e c t  s p e c i e s .  
EEB.-xi.-ait t - e su l t s  o f  m o d e l l i n q  by t h e  Exposure  Assessment  
Branch/HED p r i o r  t o  making a  d e t e r m i n a t i o n  a s  t o  w h e t h e r  u s e  of 
c a p t a n  on c i t r u s  may a f f e c t  t h e s e  s p e c i e s .  

r - The t r i g g e r  f o r  p r o t e c t i o n  of  endange red  mammals is exceeded  
' by u s e  of c a p t a n  on t a r o  i n  Hawai i  a t  50 l b  a i /A.  L i s t e d  mammals 

i n  Hawai i  i n c l u d e  o n l y  t h e  Hawai in  h o a r y  b a t ,  L a s i u r u s  c i n e r e u s  
semotus .  C o n s u l t a t i o n  w i t h  t h e  U.S.D.I., O f f i c e  of  Endangered  

1 Spec ies . ,  u n d e r  Sec .  7 of t h e  Endanqered S p e c i e s  A c t ,  i s  i n d i c a t e d  
i f o r  t h i s  u s e ,  i n  o r d e r  t h a t  a p p r r o p r i a t e  a c t i o n  o r  l a b e l i n g  may be 
I recommended. 
-* 

r -- 
I C ap t an  was i d e n t i f i e d  by t h e  " c o t t o n  c l u s t e r n  endange red  
j s p e c i e s  b i o l o g i c a l  o p i n i o n  (11 /12 /83)  a s  j e o p a r d i z i n g  l i s t e d  
\ f i s h  and f r e s h w a t e r  m u s s e l s  . T h i s  i n c l u d e s  u s e  on c o t t o n  
/ and  soybean  c r o p s  b u t  n o t  s e e d  u s e s  f o r  c o t t o n  o r  soybeans .  
/ 
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111. Precautionary Labeling 

A. Manufacturins-use Products 

"This pesticide is toxic to fish. Ih not discharge 
effluent containing this product into lakes, streams, ponds, 
estuaries, oceans or public water unless this product is specifically 
identified and addressed in an NPDES pennit. Do not discharge 
effluent containing this product to sewer system without previously 
notifying the sewage treatment plant authority. For guidance 
contact your State Water Board or Regional Office of the EPA." 

B. Cutdoor Uses 

1. Seed  Treatments 

"This pesticide is toxic to fish. In the event treated 
seeds are spilled, collect or cover ccanpletely. Do not contaminate 
water by cleaning of equipnent or disposal of wastes." 

2. Cranberries 4 kcw3 
"This pesticide is toxic to fish. Drift or runoff fran 

treated areas m y  be hazardous to aquatic organism in neighboring 
areas. Ib not contaminate water by cleaning of equipent or 
disposal of wastes." 

3. All other Outdoor Uses 

"This pesticide is toxic to fish. Do not apply directly 
to water or wetlands. Drift and runoff fran treated areas m y  be 
hazardous to aquatic organisms in neighboring areas. Do not 
contaminate water by cleaning of equipent or disposal of wastes." 

4. Ehdangered Species Precautions 

,( Subject to additional precautionary labeling which m y  result 
fran forthcuning consultations as required by "endangered 
species section" of this chapter ) . 

"EM1ANGERED SPECIES RESrTZICI'IONS 

It is a violation of Federal laws to use any pesticide in a manner that 
results in the death of an endangered species or adverse mdification 
of their habitat. 

The use of this product m y  pose a hazard to certain Federally designated 
endangered species k n m  to occur in specific areas w i t h i n  the folldng 
coungies : 
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- 
/ 

13 -#.. ,-Y , c 
- STATE 
- Species C0UNI"IT 
- (BULLETIN NO.) - - 
- - - 
-AlllBAMA - Lauderdale - 
- Slackwater brter - Limestone - - ( ~ p ~ / E S - 8 5 - 0 5 )  - Madison - - - - 
- NEMMEXICO - Chaves - 
- Pecos gambusia - Eddy - 
- ( ~ ~ w ~ s - 8 5 -  ) - - 
- - - 
- TENNESSEE - - 
- Slackwater INRlTR - Lawrence - 
- (EPA/ES- 85- 04 - Wayne - - - - 
- - - 
- Freshwater - I-ktncodk - 
- Mussels - Claiborne - - (EPA/ES- 85-07)  - H a ~ k h ~  . - - - Sullivan - 
- - - 
T E X A S  - - 
- - Reeves - 
- Pecos gankusia - Jeff IXIvis - 
- (EPA/ES-85- ) - P~COS - - - - 
- CcmMnche Springs - Reeves - 
- Pupfish - Jeff Davis - 

(=A/=-85- ) - - - - 
- VIRGINIA - - - Freshwater - w - 
- IWssels - Scott - 
- (EPMES -85-06) - Lee - 
- - waskington - - - Grayson - 

Before using this product in the above counties you mst obtain the EPA Wllletin 
specific to your area. 'Ihis Bulletin identifies areas w i t h i n  these counties where 
the use of this pesticide is prohibited, unless specified otherwise in the Wllletin. 
The EPA Bulletin is available fran either your County Pqricultural Extension Fgent, 
the Endangered Species Specialist in your State Wildlife Agency Headquarters or 
the appropriate Regional Office of the U.S. Fish and Wildlife Service. THIS 
BULLETIN MUST BE FEVIEWED PRIOR TO PESTICIDE USE. Call 1-800-000-0000, -free, 
it you have any questions or cannot obtain the approriate bulletin. " 

IV. MTA GAPS 

See the attached Generic D a t a  Requirement Tables. 
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TABLE A 
GENERIC DATA REQUIREMENTS FOR CAPTAN 

Does EPA Have kta ks t  Additional 
To Sat isfy  This B t a  E?e Submitted 

Use Requlrement? (Yes, Bib1 iog raphic Under FIFRA Section 
Data Requirement ~ m p o s i t i o ~  patter& No o r  Pa r t i a l l yL  Citation 3(c)(2)(~)3/ - 
158.145 Wildlife and 
Aquatic Organims 

Avian and Mamnalian Test- 

71-1 Avian Oral q0 T G A I  

71-2 Avian Metary LC50 
a. waterfowl T G A I  
b . upland game TGAI 141 

71-3 Wild Mamnal Toxicity 

7 1 4  Avian Reproduction 
a.  waterfowl 
b. upland game 

71-5 Simulated and Actual 
Field Testirg f o r  
Mamnals and Birds 

Aquatic O ~ a n i s m  Test- 

72-1 Freshwater Flsh LC50 

a. warmwater 

b .  coldwater 

72-2 Acute LC50 - Fresh- 
water Invertebrates 

TGAI 

T G A I  
TGAI 

TEP 

Yes 

Yes 
Yes 

Yes 
Yes 

A,B,C,E, 0~01220428/ GS012204 81 
T G A I  F,G,H Yes 000347119/ 00057845/ 3 No 
TEP (50%) C hb Yes ( 6  months) 

' E A I  A , B , c , E , F , G , H , ~  yes 00057846g; GS0122043 No 
TEP (50%) C No I Yes (6 months) 

TGAI A,B,c ,E,F ,G,H,I~/  Yes 000707519/; ~ ~ 0 0 1 2 2 0 4 1 ~ /  No 
0 0 0 0 2 8 7 5 ~  

TEP (50%) C No Yes (6 months) 
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TABLE A 11  
G F C I C  DATA REQUIREMENTS FOR .CAPTAN 

t 
Does EPA Have kta , 

To Sat isfy  This 
Must Additional 
k t a  Be Submitted 

Use Requirment? (Yes, Bibliqg-aphic Under FIFRA Section 
Data Requirement ~crnpositio& ~ a t t e r a  No o r  Pa r t i a l l y )  Ci ta t ion 3(c )  (2)(~)3/ 

72-3 Acute Toxicity - !I 
Estuarine and Marine 
Organ1 sms 

a. f i s h  
b. shrimp 
c. oyster 

72-4 Fish Early Life Stage 
and Aquatic Inverte- 
b ra te  U f  e-Cycle 

72-5 Fish Life-cycle 

72-6 Aquatic Organisn 
Accunula t ion 

72-7 Simulated or  Actual 
Field Testirg - 
Aquatic Organisms 

T G A I  A,C  
T G A I  A,C 
TGAI A,C 

TGAI A,C 

T G A I  A , C  

TGAI A,C 
PAL o r  
Degradation Product 

Yes 000578468/ 

N3 

yes51 ( 6 months) 
yes51 ( 6 months ) 
~ e s 5 / ( 6  months) 

No 

No 

~ e s 6 / ( 1  year) 
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FWI'l4O'IES TO TABLE A - WILDLIFE AND AQUATIC ORGAN1 T 
11 Canposition: T G A I  = Technical grade of act ive  i rgredient  ; PA1 = pure active i rgredient  : TEP = typical  end-use 

product . 
2/ ?he use patterns a r e  coded as follows: A = Ter re s t r i a l ,  Food crop; B = e r r e s t r i a l ,  Nonfood crop; C = Aquatic, 

Food crop; D = Aquatic, Nonfood crop; E = Greenhouse, Food crop; F = G r  ,nhouse, Nonfood crop; G = Forestry; 
H = Dunestic Outdoor; I = Indoor. 

J 
3/ Data m u s t  be submitted no l a t e r ,  than indicated below. 

4/ To support the MUP when use includes llIndoor.ll 

51 Data a r e  required because the  r i c e  seed and c i t r u s  use patterns enccmpasQ g rea t e r  than 300,000 acres in coasta l  
counties of the U.S., therefore creatlng potent ia l  t o  impactmarlne/estuarine organisms. 

61 Refer to the  requiranents f o r  envirorrnental fate chapter. I 

71 Protocols addressing t h i s  requirement a r e  t o  be submitted t o  the Agency thin three (3)  months. Protocols 
must receive writ ten Agency approval p r i o r  t o  conductin@; such s tudies .  e date  when the data  a r e  t o  be submitted F w i l l  be determined by the  Agency based on the  protocols and w i l l  be give in the  review of the  protocols. 

81 Study fulfills guideline requirwents  when considered alone. 

91 Study must be canbined with other s tudies  t o  f u l f i l l  guideline requirements. 
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